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PHASE I UNDERGROUND TANK LEAK INVESTIGATION REPORT
FOR DOUGLAS AIRCRAFT COMPANY'S C6 FACILITY
LOS ANGELES, CALIFORNIA

1.0 INTRODUCTION

As part of the on-going underground tank léak investigation
for Douglas Aircraft Company (DAC), Woodward-Clyde
Consultants installed and sampled soil borings in the
vicinity of Tanks 19T and 20T at Douglas' Los Angeles,
California C6 Facility (Figure 1). The purpose of the
boring program was to evaluate the leakage that resulted

from the underground piping associated with tanks 19T and
20T.

This report contains the investigation procedures, the
results of the sample analysis, a discussion of the results,
and recommendations for further steps.

2.0 SITE HYDROGEOLOGY

The Douglas Aircraft C6 Facility, located on the Torrance
Plain of the Los Angeles Coastal Basin, is underlain by the
Lakewood Formation. The primary aquifers beneath the site
are the "Semi-Perched" and the Gage. The following is a
description of the aquifers and the aquicludes beneath the
site.
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SITE VICINITY MAP

r 4

) b

i W
3%

RN

L :
: ﬁquthwest
(: \ Village

' E l l='w—-— e .’..‘ ) .E; | 0?
) fre== S ose I
X 3 ?"(‘ [ PPN - NSRS »” o . '!-‘—_ ;)
IR v TS rJ 5 . L A ,'.\G:‘ H
| Rooseveit Mem kuih (Ces l( Wy 3 H
N aial amonm b u . | bR Wy |‘ \\ ! '
JUSEEE N S (o ] Y K
. f ] By
Lreorull st | A\s'é{;il o B
lee1s LS Park P \‘:;
i\ ‘.“.

\,

- -t —

- R

" FREEWAY

B0R

H
¥
il 3
X py A5
Aremsaboar

C6 FACILITY

A

1]

~

<

O

e
[V
[- 3

& Approximate
Location of Tanks

'ﬁ 19T and 20T
0 1000 2000 3000 Feet
| —— | ——
Scale
Project: DOUGLAS AIRCRAFT CO. Fig.
,,,ogm OV ean FACILITY LOCATION MAP v
WOODWARD-CLYDE CONSULTANTS

BOE-C6-0221692



2.1 "Semi-perched" Aquifer

The "Semi-perched" Zone is a coarse sand and gravel aquifer
that varies in thickness from 0 to 60 feet. It occurs near
the surface throughout much of the coastal plain, but is
very irregular in occurrence. It is mainly comprised of
stream sediments, although it also consists of marine
deposits beneath the Torrance Plain. (Marine deposits have
been identified in the borings at the C6 Facility.) Wells
in the "Semi-perched" zone yield small quantities of poor
quality water, which is of little beneficial use.

2.2 Bellflower Aquitard

The "Semi-perched" 2Zone 1is underlain by the Bellflower
Aquitard, which separates this zone from the underlying Gage
Aquifer. The Bellflower Aquitard consists of low
permeability, fine grained sediments, and acts as a
confining wunit on the underlying Gage Aquifer. The
Bellflower is a heterogeneous mixture of continental and
marine sediments, and also contains sand and gravel
lenses., It varies in thickness from 0 to 200 feet and may
be approximately 60 to 80 feet thick in the site area.

2.3 Gage Aquifer

The lowest member of Lakewood Formation, the Gage Aquifer,
is also known as the "200 foot sand". It extends over most
of the Coastal Plain. 1In the site vicinity it consists of
coarse sand and gravel, and from an evaluation of the
regional data appears to be approximately 40 to 80 feet
thick.

2,4 Site Specific Interpretation

The C6 site is approximately 50 feet above Mean Sea Level.
The uppermost 200 feet of the subsurface consists of the
Lakewood Formation and contains the "Semi-perched" and Gage

Aquifers, separated by the Bellflower Aquitard. Regional
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information suggests the base of the Gage may be approxi-
mately 150 feet below Mean Sea Level or about 200 feet below
the ground surface. Therefore, based on an estimated
aquifer thickness of 40 to 80 feet, the top of the Gage
Aquifer is about 120 to 160 feet below the ground surface.
The "Semi-perched" AQuifer occurs about 70 to 80 feet below
the ground surface, based on the information obtained from
the well installed by Woodward-Clyde Consultants at the cé
Facility. Regional data suggests that the "Semi-perched”
Zone may be approximately 20 feet thick beneath the site.

3.0 FIELD INVESTIGATION TASK WORK

Field work occurred on 10 April 1987. Three borings (Bl,
B2, and B3) and one observation well (MW1) were drilled in
the vicinity of Tanks 19T and 20T. The approximate
locations of the borings are shown in Figure 2. Boring Bl
was installed in April 1986 during an earlier phase of this

investigation.

Drilling was accomplished using an 8-inch hollow stem auger
equipped with a modified California sampler. Observations
of soil type were made using the Unified Soil Classification
System. Sample collection location, type of drilling
equipment, organic vapor readings in the soil, and pertinent
comments of the field geologist were recorded on Boring
Logs. The Boring Logs are attached as Appendix A.

Cuttings from each borehole were collected in b55-gallon
drums. These drums were labelled as to contents, boring
identification, and depth and date of collection of
cuttings.
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Soil samples were collected from each boring. These samples
were collected at 5-foot depths, beginning at a depth of
five feet. The soil samples were sealed in brass tubes and
labelled with project number, boring number, depth, sample
number, date, and name of sampler.

Water samples were collected for analysis of volatile
organics. Evidence of elevated fuel oil concentrations was
not found in soil samples collected from this boring and
screened by using an OVA.

4.0 RESULTS AND CONCLUSIONS

Soil and water sample analyses were performed by West Coast
Analytical Service, 1Inc. located in Santa Fe Springs,
California. The analytical results are presented in Tables
4,1 and 4.2. Appendices B and C contain copies of the

original laboratory results and chain-of-custody forms.

The soil chemical analysis indicates the presence of
petroleum hydrocarbon in samples from Borings B2 and B3.
Hydrocarbon concentrations of 19,000 ppm were detected as

deep as 50 feet below ground surface.

The water samples collected from observation Well Mw-1
contained 1,1-dichloroethene, 1,1,1-trichloroethane and
trichloroethene. Benzene was also detected as shown on
Table 4.2.
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TABLE 4.1

SOIL ANALYSIS FOR BORINGS B2 AND B3

Total
Petroleum
Depth Hydrocarbon
Sample No. (ft) (ppm)
B2-2-3 10 5,000
B2-7-3 30 6,000
B2-7-4 35 14,000
B2-8-4 42 2,000
B2-9-4 47 2,000
B2~-10-4 50 19,000
B3-1-4 5 2,900
B3-2-4 10 27
B3-3-4 15 1,200
B3-4-4 20 4,400
B3-5-3 25 13,000
B3-6-3 30 4,100

Borings are near tanks 19T and 20T at C6 Facility
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TABLE 4.2
ORGANICS ANALYSIS DATA RESULTS OF
MW-1 WATER SAMPLES

(EPA Method 8240)

1,1- Dichloro~ 1,1,1-Trichloro- Trichloro-

ethene ethane ethene Benzene
(ppb) (ppb) (ppb) (ppb)
4/15/87
MW-1,A 3700 260 5500 110
Mw-1,B 2500 120 3600 ND
4/1/87
MW-1(41)A 2800 300 4000 85

BOE-C6-0221698



-5-

The presence of solvents in the ground water does not appear
to be the result of the leak associated with Tanks 19T and
20T. The leak from Tanks 19T and 20T was a diesel leak, and
would not be expected to produce halogenated solvents at the
concentrations present in the ground water.

The fuel oil concentrations in the soil near Tanks 19T and
20T have apparently resulted from the leak of diesel in this
area. The fuel oil is present in the soil to a depth
between 50 and 70 feet near the source, with lateral
spreading estimated at up to 30 feet.

5.0 RECOMMENDATIONS

The results obtained from the field investigation indicated
that fuel oil is present in the soil in the vicinity of
Tanks 19T and 20T. However, the compounds present in the
ground water are apparently not due to the release of fuel
oil. Therefore, it is recommended that further investi-
gation be implemented to delineate the extent of the
solvents in the ground water and identify the source(s) of
these solvents.

The planned investigation would at a minimum entail the
following:

o Installation of an additional boring near the source
of the fuel oil release. This boring would be used

to evaluate whether the fuel o0il had reached ground
water, by sampling between 50 feet and 65 feet.

o Installation of three additional observation wells
around Tanks 19T and 20T, to evaluate whether these

tanks are (were) the source of the solvents in the
ground water.
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APPENDIX A

BORING LOGS
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AT MW-1 (41)
a v Datum Exploration, Inc.
! Mobile Drill B-61, 10-inch 0.D., HS.A. v
2.inch Plastic, Flush Threaded OF SAMPLESI 5
.02 Slot DEPTH (FT)E 745 -1 -
fILL No. 12 Silica Sand LOGGED 8Y CHECKED BY
AL Bentonite Pellet Piug and Bentonite Grout S. Donaldson B. Jacobs
ze SAMPLES
'§'§ DESCRIPTION aﬁ $§ 1 =1 it REMARKS
] £ € ; b
£ |ds | 1s BI8BE
Asphalt ' . 1k 0906 Back'ground OVA
1 “Bamo Teadish-brown, SILTY SAND (5P) with | reading = 1-2 ppm
clay and gravel, 4
1 Becomes black +
<
5 - _ ' h
-TBocomes reddish brown, no gravel.
)
3 1l
'TBecomes medium brown. :
10+ 4
1)-——-—-———— -——-————————r‘
{ CLAYEY SAND (SC). 0915
1b TR CEM S S— —— AGT G S . A G S —— S—— S—
+ ,
15+ 4 .
1 L
20:P L od
<
) «
{ stiff, damp, medium brown, CLAYEY SILT (ML) 1
25T with some fine sand.
301 1
:TBecomes hard with more clay. 0920
L
354 -+
4
‘:—Lense of volcanic (?) angular gravel. ]
roiect : DOUGLAS AIRCRAFT Fig.
Proj COMPANY TORRANCE LOG OF BORING MW-141 | a4
Project No.: 418638
LA/OR-0783-236R WOODWARD—CLYDE CONSULTANTS
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GRAPHIC LOG SAMPLES
™ -

Eg DESCRIPTION gﬁ Si - g g"' ‘EE REMARKS
w . =
0= <5 $ 2 e Eé S

Lense _o.f volgmc (ian_guEr _g:a;é-l —(c?o-n_t-;n-\:;d-)_:_
L 2 L 4
R od Ly 8
< P
< <
1 1
40 4+ -+ 0930
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L 3 -
45 L o -:-
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<
<
50 -‘n -:'
< -
- L 3
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L 3
1 [ 112 26
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65 <+
4 Dense, dry, whitish-tan, fine SAND (SP).
:- -
] !
} | 50/
70 -:TBecomes damp and very dense. T 514 ZJ 5"
:}
L 3 <4
I 4 e e e e e — e e o
1 Very stiff, damp, dark brown SILT (ML}). 1
1 : ] 7.8| 5 Z 552{ Water encountered at
75 -:rBecomes wet. T 74.5 feet.
L 3 b
b ]
*
4 Very dense, wet, brown, fine SAND (SP). 4
:P
4
o DO T P——
COMPA MW-1(41) .
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GRAPHIC LOG SAMPLES

e —
& v DESCRIPTION sao“ ¥ %. g 1 gié REMARKS
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1 Very stiff, wet, dark brown SILT (ML) {continued). & S
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- L
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e
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6" Hollow Stem Auger; No Casing in Installed

N/A PTH (1) ! - - | -
N/A LOGGED BY: CHECKED BY:
Jacobs/ Donaldson/ sd
Concrete, #60 Silca Sand (85%) and Bentonite (15%) Gibson
APHIC LOG SAMPLES
E § DESCRIPTION f ] i : REMARKS
w .
- -
NG Concrete and pea gravel. e Hydrocarbon odor
1 Stff, damp, olive to brown SILTY 1 250H ! NR
¢ CLAY (CL-CH). L
51 1 Hydrocarbon odor and
< SOOF 2 NR v_rpcar n oaor an
) ) staining throughout
; 4 boring.
1 -> :
101 1
1 1 140} 3 Z NR
1 ]
< L
15 1V Becomes ofive to dark olive green. 1
1 ) 440] 4 X NR
& d
) ]
] ]
20-4- L o
1 ] gls Z NR
L 2 : x
- ——
9 +
-+ +
4 +
254 1
{ ‘ moﬁ 6 X NR
3 1
1
L 3 <
1} -+
i § } ]
30‘. T . . .
1 _ 1 460r 7 Z NR Drilling difficult- Stop
) ) Gravel lense (to 2"'@). 4 dritling.
) 1l Commence drilting at 31
1 v Becomes hard and grey, sandy, and ] on 1/6/87 with datum
1 thinly taminated. ] D27-L rig.
35- -
jTBecomes silty. 1 § 7 X 75
Project:  DOUGLAS TORRANCE Fig.
: LOG OF BORING B2 A-4
Project No.: 418638
LA/OR-0783-236R WOODWARD —CLYDE CONSULTANTS
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GRAPHIC LOG SAMPLES
I ; - %
Ew DESCRIPTION SHregl o =2 REMARKS
Sw S <El . BlEziEcH
o £ ég R8s 5|adfEes
~ ;__O 2 +]> (=140
L 3 -
+
] 1
40 +4- -+ '
) j 560 8 66
) 1
4
a5 4 1
‘ h00] 9 X 53
- _.,_
1
+ 4
50j i g
T T 10
1 ) I 90
1 Bottom of Boring at 51 Feet.
- L
4- -
P L
L +
55?— T
<
] -
] ]
<+ 4
4 4
60+ 1
4
1r -
< -
o <4
- -
< 4
- 4
<
< P
65+ 1
)
¢+ 4
L 4 L
] 1
-+
- 4:
i i
] L
70 ':" A
4
<
T !
L
+
1 1
75-1»
*
L ] +
L 3 4+
b 1
+ 1
:P
] -
80 -
* -
] ]
Project: DOUGLAS AIRCRAFT Fig.
) 41863 CONT. LOG OF BORING 8-2 A-5
Project No.: 1863B
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AT Boiler Room at T-19, 20 (C-6 Facility)

Datum- Exploration, Inc
Datum D27-L (Dietrich Gasoline Engine)
6'* Holiow Stem Auger; No Casing Installed

5 AT 15

OF SAMPLESI
N/A W (ET) - — ! -
; N/A LOGGED BY: CHECKED BY:
Concrete, #60 Silca Sand (86%) and Bentonite (15%) S. Donaldson Sd
GRAPHIC LOG SAMPLES
g ]
& DESCRIPTION f <. 1 _ REMARKS
- 3 e -
\Concrete /
1 Dense, damp, light grey, fine SAND (SP} with ]
T\ Fe0: staining and hydrocarbon odor. T
5 1  stitf, dsmp, dark brown SILTY CLAY (CL-CH). ]
1 1 #;10 1 48
L 3 e

Py
&

-l
o

aa bt o a ool
e

o

Medium dense, damp, grey CLAYEY SAND 4 Easier drilling

{SC) strong hydrocarbon odor. ) 62]3

-
o
L
T

27

NIPUPE BPPEN
+
——

-

3

4 L
b

S

[ PO WUl U EPUrar O

:'; Becomes dense and greyish brown.

350] 4 47

)Gravel fense (€ 2@). 1 0
Becomes hard. ' 105} 2 50/
5"

25+ Becomes very dense, grey, more <+
1 SANDY (SC-SP). 260] 5 X 65
P . 3
% 1 1 as0] 6 | )] 66
1 Bottom of Boring at 31 Feet. 1
L 3
351 T
! ]
4
Project: DOUGLAS AIRCRAFT Fig.
LA/OR-0783-235R WOODWARD —CLYDE CONSULTANTS
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APPENDIX B

CHEMICAL ANALYSIS RESULTS
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April 16, 1987

WOODWARD-CLYDE

203 N. Golden Circle Drive
Santa Ana, CA 92705

Attn: Aallistair Callendar

JOB NO. 5677

L chuds

WEST COAST
ANALYTICAL
_ SERVICE, INC.
e ANALYTICAL CHEMISTS
E———

LABORATORY REPORT

Samples: Seven (7) water samples
Date Received: 4-13-87
Purchase Order No: 41863B

Three of the samples were analyzed for volatile organic compounds
by GCMS according to EPA method 624. The results are reported in
the following Organics Analysis Data Results Sheets.

- Page 1 of 1

R

Michael Shelton
Senior Chemist

D.J. Northington, Ph.D.
Technical Director

9840 Alburtis Avenue * Santa Fe Springs, California 90670 ¢ 213/948-2225
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April 17, 1987

- -
WOODWARD~-CLYDE : s
203 N. Golden Circle Drive WEST COAS
Santa Ana, CA 92705 o ANALYTICAL
Attn: Allistair Callendar | ,,W,MSERVICE' INC.
ANALYTICAL CHEMISTS

JOB NO. 5664 T

LABORATORY REPORT

Samples: Forty (40) soil samples
Date Received: 4-10-87
Purchase Order No: Project 41863B

Fifteen (15) soil samples were analyzed for hydrocarbon content
according to a modified EPA method 8015. The results are reported
in the following table.

Page 1 of 2

Bt bpromee
for

Jim Bonde

D.J. Northington, Ph.D.
Senior Chemist

Technical Director

9840 Alburtis Avenue * Santa Fe Springs, California 90670 ¢ 213/948-2225
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WEST COAST ANALYTICAL SERVICE, INC.

CLIENT: WOODWARD CLYDE
SAMPLE: MW-1,A
ANALYSIS TYPE: EPA METHOD 8240 (624)

ORGANICS ANALYSIS DATA RESULTS

DATE RECEIVED: 04/13/87
LEVEL: LOW

DATE PREPARED: 04/15/87
STANDARD 1ID: VOA457

GCMS FILENAME: S677Ve
MATRIX: WATER
DATE ANALYZED: 04/15/87
INSTRUMENT ID: 93100

SAMPLE AMOUNT: 100UL

TOLUENE

DETECTION
CAS # COMPOUND CONC: UG/L(PPB) LIMIT
R R S T e R R E R R C C E E R E ST EEEEREEEEESSE
74-87-3 CHLOROMETHANE ND 300.
74-83-9 BROMOMETHANE ND 300.
75-01-4 VINYL CHLORIDE ND 300.
75-00-3 CHLOROETHANE ND 300.
75-09-2 METHYLENE CHLORIDE ND 500.
67-64-1 ACETONE ND S500.
107-02-8 ACROLEIN ND S500.
107-13-1 ACRYLONITRILE ND 500.
75-15-0 CARBON DISULFIDE ND S50.
75-35-4 1, 1-DICHLOROETHENE 3700. S50.
75-34-3 1, 1-DICHLOROETHANE ND S0.
156-60-5 TRANS-1, 2-DICHLOROETHENE ND S50.
109-99-9 TETRAHYDROFURAN ND S50.
75-69-4 TRICHLOROFLUOROMETHANE ND 50.
76-13-1 FREON-TF ND S50.
106-93-4 ETHYLENE DIBROMIDE ND S0.
123-91-1 1, 4~-DIOXANE ND S0.
96-12-8 1, 2-DIBROMO-3-CHLOROPROPANE ND S50.
67-66-3 CHLOROFORM ND S50.
107~-06-2 1,2-DICHLOROETHANE ND S50.
78-93-3 2-BUTANONE ND S500.
71-55-6 1,1, 1-TRICHLOROETHANE 260. 50.
16-23-5 CARBON TETRACHLORIDE ND 50.
108-05-4 VINYL ACETATE ND 300.
75-27-4 BROMODICHLOROMETHANE ND 50.
79-34-5 1.1,2, 2-TETRACHLOROETHANE ND 50.
78-87-5 1, 2-DICHLOROPROPANE ND S50.
10061-02-6 TRANS-1, 3-DICHLOROPROPENE ND 50.
79-01-6 TRICHLOROETHENE 5500. S0.
124-48-1 CHLORODIBROMOMETHANE ND S50.
79-00-5 1,1, 2-TRICHLORDETHANE ND S50.
71-43-2 BENZENE 110. S0.
10061-01-5 CI1S-1,3-DICHLOROPROPENE ND S0.
110-75-8 2-CHLOROETHYLVINYLETHER ND S500.
75-25-2 BROMOFORM ND 50.
119-78-6 2-HEXANONE ND 300.
108-10-1 4-METHYL-2-PENTANONE ND 300.
127-18-4 TETRACHLOROETHENE ND S50.
108-88-3 ND 50.

BOE-C6-0221710
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WEST COAST ANALYTICAL SERVICE, INC.

CLIENT: WOODWARD CLYDE
SAMPLE: MW-1,A
ANALYSIS TYPE: EPA METHOD 8240 (624)

ORGANICS ANALYSIS DATA RESULTS

DETECTION
LIMIT

S50.
S50.
S50.
50.
S0.
S0.
50.
S50.

DATE RECEIVED: 04/13/87 GCMS FILENAME: D677V
LEVEL: LOW MATRIX: . -+~ WATER
DATE PREPARED: 04/15/87 DATE ANALYZED: 04/15/87
STANDARD 1D: VOA457 INSTRUMENT 1ID: $100

" SAMPLE AMOUNT: 100UL
CAS & COMPOUND CONC: UG/L(PPB)
EBEEEREREEEE R R EE SRS ERE RN 3 3 T 313 1 T P31 3 3333 2 1 3 33 33 £ 3333 3 % 2 3 44
108-90~7 CHLOROBENZENE ND
100-41-4 ETHYLBENZENE ND
100-42~5 STYRENE ND
95-47-6 TOTAL XYLENES ND
108-41-8 M-CHLOROTOLUENE ND
541-73-1 1, 3-DICHLOROBENZENE ND
106-46-7 1, 4-DICHLOROBENZENE ND
95-50~1 1, 2-DICHLOROBENZENE ND
120-82-1 1,2, 4-TRICHLOROBENZENE ND

50.

BOE-C6-0221711



WEST COAST ANALYTICAL SERVICE., INC.

CLIENT: WOODWARD CLYDE
SAMPLE: MW-1.A

TENTATIVELY IDENTIFIED COMPOUNDS

COMPOUND NAME FRACTION CONCENTRATION
UG/L(PPB)
-‘-.-SBSSBSSSSIEBEBBESB388888BBSS“EBBESSBC-"..SBSBSISSBBB‘B:B=BB==B
1 NONE FOUND VoA
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WEST COAST ANALYTICAL SERVICE. INC.

CLIENT: WOODWARD CLYDE
SAMPLE: MW-1.B
ANALYSIS TYPE: EPA METHOD 8240 (624)

DATE RECEIVED: 04/13/87 GCMS FILENAME: .5677V3
LEVEL: LOW MATRIX: WATER ...
DATE PREPARED: 04715787 DATE ANALYZED: 04/15/87

STANDARD 1D

R

ORGANICS ANALYSIS DATA RESULTS

 VDA457 INSTRUMENT ID: 5100
SAMPLE AMOUNT: = 100UL

e

LR RS EEE A S RO I P B Y A Be o ARAE R STFUIW N I R TS LS DRV R PRI N WA IR AL SR e

| . DETECTION
CAS # COMPOUND CONC: UG/L(PPB) LIMIT
RN R e S E SR IR EEEECEEEEEEEE S EEREESEREES
74-87-3 CHLORDMETHANE ND 300.
74-83-9 BROMOME THANE ND 300.
75-01-4 VINYL CHLORIDE ND 300.
75-00-3 CHLORDETHANE ND 300.
75-09-2 METHYLENE CHLORIDE " ND 500.
67-64-1 ACETONE ND 500.
107-02-8 ACROLEIN ND 500.
107-13-1 ACRYLONITRILE ND %00.
75-15-0 CARBON DISULFIDE ND 50.
75-35-4 1, 1-DICHLOROETHENE 2500. 50.
75-34-3 1, 1-DICHLOROE THANE ND 50.
156-60-5 TRANS-1, 2-DICHLORDETHENE ND 50.
109-99-9 TETRAHYDROFURAN ND 50.
75-69-4 TRICHLOROFLUOROME THANE ND 50.
76-13-1 FREON-TF ND 50.
106-93-4 ETHYLENE DIBROMIDE ND 50.
123-91-1 1, 4~DIOXANE ND 50.
96-12-8 1, 2-DIBROMD-3-CHLOROPROPANE ND 50.
&67-66-3 CHLOROF ORM ND 50.
107-06-2 1, 2-DICHLORDETHANE ND 50.
78-93-3 2-BUTANONE _ ND 900.
71-55-¢ 1,1, 1-TRICHLOROETHANE 120. 50.
16-23-5 CARBON TETRACHLORIDE ND 50.
108-05-4 VINYL ACETATE ND 300.
75-27-4 BROMOD I CHLOROME THANE ND 50.
79-34-5 1,1, 2, 2-TETRACHLORDE THANE ND 50.
78-87-% 1,2-DICHLORDPROPANE ND 50.
10061-02-6  TRANS-1, 3-DICHLOROPROPENE ND 50.
79-01-6 TRICHLORDETHENE 3600. 50.
124-48-1 CHLORODIBROMOMETHANE ND S0O.
79-00-5 1,1, 2-TRICHLORDETHANE ND 50.
71-43-2 BENZENE ND 50.
10061-01-5 CIS-1, 3-DICHLOROPROPENE ND 50.
110-75-8 2-CHLOROETHYLVINYLETHER ND 500.
75-25-2 BROMOFORM ND 50.
119-78-6 2-HEXANDONE ND 300.
108-10-1 4~METHYL-2-PENTANONE ND 300.
127-18-4 TETRACHLOROETHENE ND 50.
108-88-3 TOLUENE ND 50.

BOE-C6-0221713



WEST COAST ANALYTICAL SERVICE, INC.

CLIENT: WOODWARD CLYDE
SAMPLE: MW-1,B
ANALYSIS TYPE: EPA METHOD 8240 (624)

DATE RECEIVED: 04/13/87 GCMS FILENAME:

LEVEL: LOW MATRIX: .o
DATE PREPARED: 04/15/87 DATE ANALYZED:

STANDARD 1D:

ORGANICS ANALYSIS DATA RESULTS

VOAA4S7 ‘ INSTRUMENT ID:

" SAMPLE AMOUNT:  100UL

CAS &

108-90-7
100-41-4
100-42-5
95-47-6

108-41-8
541-73-1
106-46-7
95-50-1

120-82-1

COMPOUND .

CHLORDOBENZENE
ETHYLBENZENE

STYRENE

TOTAL XYLENES
M-CHLOROTOLUENE

1, 3-DICHLOROBENZENE

1, 4-DICHLOROBENZENE

1, 2-DICHLOROBENZENE
1,2, 4-TRICHLOROBENZENE

5677V3

04/1%/87

CONC: UG/L(PPB)

ND
ND
ND
ND

"'ND

ND
ND
ND
ND

DETECTION
LIMIT

EnEEREERERE

50.

50.

0.

50.

0.

0.

50.

50.

50.

BOE-C6-0221714



WEST COAST ANALYTICAL SERVICE. INC.
CLIENT: WOODWARD CLYDE
SAMPLE: MW-1,B
TENTATIVELY IDENTIFIED COMPOUNDS
COMPOUND NAME FRACTION CONCENTRATION
UG/L(PFPB)

1 NONE FOUND VOA

BOE-C6-0221715



April 2, 1987

L )

WOODWARD-CLYDE _ . WEST COAST
Sants Ana, ca 92705 IOV 1=
. Attn: Allistair Callendar . S ANALYTICAL CHEMISTS

JOB NO. 5557 el -

LABORATORY REPORT

Samples: One (1) water sample
Date Received: 3-27-87
Purchase Order No: 41863B

The sample was analyzed for volatile organic compounds by GCMS

according to EPA method 624. The results are reported in the
following Organics Analysis Data Results sheets.

Page 1 of 1

(ot

D.J. Northington, Ph.D.
Technical Director

Michael Shelton
Senior Chemist

9840 Alburtis Avenue ® Santa Fe Springs, California 90670 e 213/948-2225

BOE-C6-0221716
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. SAMPLE AMOUNT: 5. oML

)

WEST COAST ANALYTICAL SERVICE. INC.

CLIENT: WOODWARD CLYDE
SAMPLE: TRIP BLANK
ANALYSIS TYPE: EPA METHOD 8240 (624)

ORGANICS ANALYSIS DATA RESULTS

DATE RECEIVED: 04/13/87 GCMS FILENAME: 5677V4
LEVEL: LOwW MATRIX: WATER
DATE PREPARED: 04/15/87 DATE ANALYZED: 04/15/87
STANDARD 1D: VOA457 INSTRUMENT ID: 5100

o e cpdmEe

DETECTION

CAS # COMPOUND CONC: UG/L(PPB) LIMIT
-.“8288‘8888-38888888888388283'838.BB-..BBSI.B..‘....BS..S-SBBBBE=BB===
74-87~-3 CHLOROME THANE ND S.
74-83-9 BROMOME THANE ND 5.
75-01-4 VINYL CHLORIDE ND 5.
75-00-3 CHLORDETHANE ND 5.
75-09-2 METHYLENE CHLORIDE ND 10.
&67-64~1 ACETONE ND 10.
107-02-8 ACROLEIN ND 10.
107-13-1 ACRYLONITRILE ND 10.
75-15-0 CARBON DISULFIDE ND 1
75-35-4 1, 1-DICHLOROETHENE ND 1
75-34-3 1, 1-DICHLOROE THANE ND 1
156-60-5 TRANS~1, 2-DICHLOROETHENE ND 1
109-99-9 TETRAHYDROFURAN ND 1
75-69-4 TR1CHLOROFLUOROME THANE ND 1.
76-13-1 FREON-TF ND 1.
106-93-4 ETHYLENE DIBROMIDE ND 1
123-91-1 1, 4-DIOXANE , ND 1
96-12-8 1, 2-DIBROMO-3-CHLOROPROPANE ND 1
&7-66-3 CHLOROFORM ND 1
107-06-2 1, 2-D1CHLORDETHANE ND 1
768-93-3 2-BUTANONE ND 10
71-55-¢6 1,1, 1-TRICHLOROETHANE ND 1
16-23-5 CARBON TETRACHLORIDE ND 1
108-05-4 VINYL ACETATE ND 5
75-27-4 BROMOD ICHLOROME THANE ND 1
79-34-5 1,1, 2, 2-TETRACHLORDE THANE ND 1
78-87-5 1, 2-DICHLOROPROPANE ND 1
10061-02-6 TRANS~1, 3-DICHLOROPROPENE ND 1
79-01-6 TRICHLORODETHENE ND 1
124-48-1 CHLORODIBROMOME THANE ND 1.
79-00-5 1,1, 2-TRICHLORDETHANE ND 1.
71-43-2 BENZENE : ND 1
10061-01-5 CiS-1, 3-DICHLOROPROPENE ND 1
110-75-8 2-CHLORDETHYLVINYLETHER ND 10
75-25-2 BROMOFORM ND 1
119-78-6 2-HEXANONE. ND 5
108-10-1 4-METHYL-2-PENTANONE ND 5
127-18-4 TETRACHLOROETHENE ND 1
108-88-3 TOLUENE ND. 1

BOE-C6-0221717



WEST COAST ANALYTICAL SERVICE,

CLIENT: WOODWARD CLYDE
SAMPLE: TRIP BLANK
ANALYSIS TYPE: EPA METHOD 8240 (624)

DATE RECEIVED: 04/13/87 CGCMS FILENAME:
LEVEL: LOW MATRIX:
DATE PREPARED: 04/15/87 DATE ANALYZED:

~ STANDARD 1D:

ORGANICS ANALYSIS DATA RESULTS

VOA4S57 INSTRUMENT ID:

SAMPLE AMOUNT: S.0ML

CAS &

108-90-7
100-41-4
100-42-5
95-47~-6

108-41-8
541-73-1
106-846-7
5-50-1

120-82-1

COMPOUND

CHLOROBENZENE
ETHYLBENZENE

STYRENE

TOTAL XYLENES
M-CHLOROTOLUENE

1, 3-DICHLOROBENZENE

1, 4~-DICHLOROBENZENE

1, 2~-DICHLOROBENZENE
1,2, 4-TRICHLOROBENZENE

5677V4

04/15/87

CONC: UG/L(PPB)

ND
ND
ND
ND
ND
ND
ND
ND
ND

DETECTION

LIMIT

P Y L

BOE-C6-0221718
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WEST COAST ANALYTICAL SERVICE. INC.

CLIENT: WOODWARD CLYDE
SAMPLE: TRIP BLANK
TENTATIVELY IDENTIFIED COMPOUNDS

COMPOUND NAME - FRACTION CONCENTRATION
UG/L (PPB)

1 NONE FOUND VOA

BOE-C6-0221719



]
WEST COAST ANALYTICAL SERVICE, INC.

CLIENT: WOODWARD-CLYDE
SAMPLE: MW-1(41)A
ANALYSIS TYPE: EPA METHOD B240C (624)

ORGANICS ANALYEIS DATA RESULTS

DATE RECEIVED: 03727/87
LEVEL: LOW

GCMS FILENAME: S5557v3
MATRIX: WATER

DATE PREPARED: 04,/01/87 DATE ANALYZED: 04/01/87
STANDARD 1ID: VOA280 INSTRUMENT 1ID: 5101
SAMPLE AMOUNT: 100UL

DETECTION
CAS # COMPQOUND CONC: UG/L(PPB) LIMIT
T+ + 3+ 3+ 23 2+ 1 23 3 1 3+ 2 2 13 1 == === -==============================
74-87-3 CHLOROMETHANE ND 300.
74-83-9 BROMOMETHANL ND 300.
75-01-4 VINYL CHLORIDE ND 300.
75-00-3 CHLORDETHANE ND 300.
75-09-2 METHYLENE CHLORIDE ND S500.
67-64-1 ACETONE ND 500.
107-02-8 ACROLEIN ND S$00.
107-13-1 ACRYLONITRILE ND 500.
75-15-0 CARBON DISULFIDE NI 50.
75-35~4 1, 1-DICHLORDETHENE 2800C. S50.
75-34-3 1, 1-DICHLORDETHANE ND S5¢C.
156-60-5 TRANS~-1, 2-DICHLOROETHENE ND 50
109-99-9 TETRAHYDROF URAN ND S50.
75-69-4 TRICHLOROFLUOROMETHANE NI SC
76-13~1 FREON-TF ND 50.
106-93-4 ETHYLENE DIBROMIDE ND 50.
123-%1-1 1, 4-DICXANE ND 50.
Q6-12-8 1, 2-DIBROMO-3-CHLOROPROPANE ND S0C.
67-66-3 CHLOROFORM ND 50.
107-06~2 1, 2-DICHLORDOETHANE ND S0,
78-93-3 2-BUTANONE NI =0l
71-55-6 1,1, 1-TRICHLOROETHANE 300. 50,
16-23-5 CARBON TETRACHLORIDE ND 50.
108-05-4 VINYL ACETATE ND 300,
75-27~4 BROMOD ICHLOROME THANE ND G
779-34-5 1,1, 2, 2-TETRACHLOROETHANE ND 5C.
78-87-5 1, 2-DICHLOROPROPANE ND 50
10061-02~6 TRANS-1, 3-DICHLOROPROPENE ND 20.
79-01-6& TRICHLOROETHENE 4600, S0.
124-48-1 DIBROMOCHLOROMETHANE ND S0.
79-00~5 1,1, 2-TRICHLORDETHANE NL 5C.
71-43-2 BENZENE 8%, S0,
100461015 C15-1, 3-DICHLOROPROPENE ND SC
110-75-8 2-CHLOROETHYLVINYL ETHER NL °00.
75-25-2 BROMOFORM ND 50.
119-78-¢& 2—-HEXANONE ND 3C0.
108-10-1 4-METHYL-2-PENTANONE NI 306,
127-18-4 TETRACHLOROEZTHENE ND S
108-88-C TOLUENE ND 50.

BOE-C6-0221720
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WEST COAST ANALYTICAL SERVICE., INC.
CLIENT: WOODWARD-CLYDE
SAMPLE: MW-1(41)A
ANALYSIS TYPE: EPA METHOD 8240 (624)

ORGANICS ANALYSIS DATA RESULTS

DATE RECEIVED: 03/27/87 GCMS FILENAME: S557v3
LEVEL: LOW MATRIX: WATER
DATE PREPARED: 04/01/87 DATE ANALYZED: 04/01/87
STANDARD 1ID: VOA280 INSTRUMENT ID: 5101
SAMPLE AMOUNT: 100UL

DETECTION
CAS # COMPOUND CONC: UG/L(PPB) LIMIT
8===================================================-===================
108~-90~7 CHLORDBENZENE ND SC.
100-41-4 ETHYLBENZEND ND S0.
100-42-5 ETYRENE ND 50.
95-47-6 TOTAL XYLENES ND S0.
108-41-8 M-CHLOROTOLUENE ND 50.
25-50-1 1, 2-DICHLORDBENZENE ND 50
541-73-1 1, 3-DICHLORIBENZENE ND S0.
106-46-7 1, 4-DICHLOROBENZENE ND S0.
120-82-1 1,2, 4-TRICHLORDBENZENE ND 50.

BOE-C6-0221721
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WEST COASET ANALYTICAL SERVICE, INC.

CLIENT: WOODWARD-CLYDE
SAMPLE: MW-1(41)A

TENTATIVELY IDENTIFIED COMPOUNDS

COMPOUND NAME FRACTION CONCENTRATION
UG/L(PPB)
3 £ o P 2 e TR LSt el
1 NONE FOUND VOA

BOE-C6-0221722



Dats Reporting Qualifiers

Value - If the result is & value greater than or equal to the
Detection Limit (DL), the value is reported.

ND - Indicates that the compound was analyzed for but not
detected. The minimum DL for the sample with the ND
ie reported based on necessary concentration
or dilution actions.

TR — Indicates an estimated valvue. This flag is used when
the mass spectral data indicates the presence of a
compound that meets the identification criteria but
the result is less than the specified DL but greater
than zero.

BOE-C6-0221723



December 31, 1986

WOODWARD-CLYDE _ WEST COAST
203 No. Golden Circle Drive ANALYTICAL
Santa Ana, CA 92705 SERVICE, INC.

ANALYTICAL CHEMISTS
Attn: Kevin Gibson P

JOB NO. 4932

LABORATORY REPORT

Samples: Two (2) so0il samples

Date Received: 12-29-

86

Purchase Order No: Project 41863B

The samples were analyzed for total petroleum hydrocarbon content

using EPA method 418.

Sample No.

B2-2-3 at 5!
B2-7-3 at 30'
Detection Limit

Date Analyzed: 12-30-

1. The results are listed below:

Parts Per Million

Total Petroleum Hydrocarbons

5000
6000
10

86

Page 1 of 1

Qalellc }Z EA—

Isabella Gundran

Chenmist

D.J. Northington, Ph.E.
Technical Director

9840 Alburtis Avenue * Santa Fe Springs, California 90670 ¢ 213/948-2225

BOE-C6-0221724



January 9, 1987

WOODWARD-CLYDE

203 N. Golden Circle Drive
Santa Ana, CA 92705

Attn: Kevin Gibson

JOB NO. 4968

WEST COAST
ANALYTICAL
SERVICE, INC.
ANALYTICAL CHEMISTS
E——

LABORATORY REPORT

Samples: Nineteen (19) soil samples
Date Received: 1-6-87
Purchase Order No: 41863B

Ten (10) samples were analyzed for total petroleum hydrocarbons

by EPA method 418.1.

Sample.No.

!
~
]
>

!
0o

|
Lo

0-4

WWWWWWwhNNN

-9
-1
-1
-2
-3
-4
-5
-6

W Wb

Detection Limit

Date Extracted:
Date Analyzed:

Parts Per Million

The results are reported below:

Total Petroleum Hydrocarbons

14000
2000
2000

19000
2900

27
1200
4400

13000

4100
10

1-8-87
1-8-87

Page 1 of 1

Qi b Gordi—

Isabelle

undran
Chemist.

T —— Y

D.J. Northington, Ph.D.
Technical Director

9840 Alburtis Avenue ® Santa Fe Springs, California 90670 ¢ 213/948-2225

BOE-C6-0221725



APPENDIX C

CHAIN-OF-CUSTODY FORMS

BOE-C6-0221726
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Woodward-Clyde Consultants e
CHAIN OF CUSTODY RECORD

PROJECT NAME: Dodc,.‘ﬂ} —\Olance

SHIPMENT NO.:

pace__ L or_L{

DATE ‘:{ REREY

PROJECT NO.: "!(%33
Sample Number | Location Type of Sample Type of Container Type of Preservation Analysis Required”
Materia! | Method Temp Chemical
P 1 (40A (Fer [ Boled| Yoot Vil [l /1 8zYo
v B t \ | tome ol || / | 8240
- ¢ “ : oo ‘ // ) st 4
LS D Ly Soc AL Anbos ;
R € - ™ Ggoo pn A Anber / gAVV\V 5]
M = “ w SPoe o \y / _":""-_:—J
TML Llaml W Yo wld U 1! 8240

J

Total Number of Sampjes Shipped: 7,@’ TSamp!er's Signature: > ok

Retinquished Byn ™~ Received By: / Date 4
Signature &'W'* Lk &% Signature ] /1 S /87'—
Printed Nome__ & uadjn 3 #Cio(%> Printed Name Vc)ag z/
Corpany___ladned woeed — Gl scle Company J CHS Time
Reason <. S )4 e _F5S

Relinquished By: Received By: Date
Signature Signature / /
Printed Name Printed Name _
Company. Company Time
Reason

Retinquished By: Received By: Date
Signature, Signature / /
Printed Name Printed Name -
Company Company. Time
Reason

Relinquished By: Received By: Date
Signature Signature / /
Printed Name Printed Name
Company Company Time
Reason

Special Shipment / Handling / Storage Requirements:

* Note — This does not constitute authorization to proceed with analysis

LA/OR~D1E3-421

BOE-C6-0221727
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Woodward-Clyde Consultants e
CHAIN OF CUSTODY RECORD

PROJECT NAME: ‘”Tbr ol

PROJECT NO.:

i8R

SHIPMENT NO.:
PAGE

DATE

[ or_|
kE

Sample Number

Type of Sample

Type of Container

Type of Preservation

Analysis Required *

Material. | Method Temp Chemieal R
W- ((4)A Wder| orb | o wl Vial ldoal / 2 b, Wt
Mo = (4B u G Yol (ool / ol o (¢ 'V\
A= () e R W Pamben ,‘-hg_w‘(a / P
e -1 (41) D u « | Aobrs Gbre bethe | / Arolissis -
mp ﬂ&l ¢ T8 L~ Yo m { Via £ 4 v

T HHlveo

4

{.,
geﬂjﬁ__é_u:l:___b'_— e
AY ‘ n -
L vin {J—WJL(i s
S — =
/ {

Total Number of Samples Shipped: ]Samp\er's Signature:

Relinguished By: h Qfl Received By: Date
Signature (&W‘ = Signature a& 3 z7/89
Printed Name Printed Name__ /7 -chaef Jke fom Tome
Company__ iéggi - ﬁﬁ Company_____ ALAAT "

Reason 4 £3S £ 555 1 s «2 frm

Relinquished By: Received By: e Date
Signature Signature / /
Printed Name Printed Name T
Company Company ime
Reason

Retinquished By: Received By: Date
Signature Signature / /
Printed Name Printed Name -
Company,. Company. Time
Reason

Relinquished By: Received By: Date
Signature Signature / /
Printed Name Printed Name -
Company Company Time
Reason

Special Shipment / Handling / Storage Requirements:

* Note — This does not constitute authorization to proceed with analysis

LA/OR—-0183—-421

BOE-C6-0221728
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Woodward-Clyde Consultants e SHIPMENT NO.:
CHAIN OF CUSTODY RECORD PAGE | oF I
pATE (2 1291 FX
PROJECT NAME:
PROJECT NO.: <19(38B
Sample Number | Location Type of Sample Type of Container Type of Preserv.ation Analysis Required ™
, ’ Material | Method -] Temp Chemical
R
g A roo—Renss ToRE 1T
By (B2 ¢ | Soic [T “wbE | Im< T SRS
Rz -\~ ¢ / // / Hn D
-2 -3 <11 ( \ ELs Y.l {5
o2 ~Y \\ \\ Hec D
-2 '3 ’10/ ‘ < ’h{-aLD
I&—3 ] ‘/ [/ /\ l\ 5
[Rz-</-3 ! | / \ Moo |
'Z q ‘/ ' [ J/ ‘ ty
Rz S-3 - [ / oD
gz S-Y Z | '
- R2 7-2 o [ £9 1% 1 (P
e | ==
Bz -9 \ / Mol
B ‘ ‘ol i
:)u i (g
82 -4 ‘ , Ay, (D S gy
Total Number of Samples Shipped: /& | sampler’s Signature: //,, N acoll
Relinquished By;/~ Received By: . Date
Signature%‘zz&_ Signature S‘\LLLLM{ R}:»\k.&\ s a6 [
Printed Name GrBseol Printed Name L.JC( i o e vkg v - T
Company L C Company -
Reason TES TG _:2;2_0_
Relinzuished By: Received By: Date
“Signature Signature / /
#*rinted Name Printed Name T
Company Company ime
Reason
Relinquished By: Received By: Date
Signature Signature / /
Printed Name Printed Name T
Company. Company. fme
Reason
Relinquished By: Received By: Date
Signature Signature / /
Printed Name Printed Name T
Company Company ime
Reason
Special Shipment / Handling / Storage-Requirements: / # 4 9 3 2
* Note — This does not constitute authoruzatton to proceed with analysis ~ v

LA/OR— 0183—421

BOE-C6-0221729



Woodward-Clyde Consultants e SHIPMENT NO.:
CHAIN OF CUSTODY RECORD PAGE { oOF
. ATE_L 1! %1
PROJECT NAME:M&M__ ° 2
PROJECT NO.: YISO #4¢9 68
Sample Number | Location Type of Sample Type of Container Type of Preservation Analysis Required™
Material | Method Temp Chemical

|2 ~2-3 B-=2 | <. BMchg 1< ot

-{a-=-¢ , ( ELA Vs TIE

~A-9-3 [ / \ pioeo

-y \ \ / Y19.(, TPHL.

_p-g -3 \ AN _Aoen

_k-g9-v. ] \ &g | TERC

A2—te-& /l /13,1 TPHC,

42-(-3 B-3 / flass

—1z-4-¢ . / 3.l Tl |

—z-2 -3 ( [ Mo LD

AR -2-Y \ o, 8.1 TEHe.

—_13 -3 -3 N‘OL'D

Az -3-¢ \ \ g TP

13-4/ -3 / Mo

3-¢-¢ / / 13, ) TR

Az-¢-2 [ fedetey

qz-s-e3 1 [ \ 18 T IR

“A2-& -2 \ / ﬁ,g'-’ 135}

“I3 -3 / S8 TPl
Total Number of Samples Shipped: / 7 | sampler’s Signature: ){ IAM /C‘ - tmcﬁdﬁu—
Relinquished By: Received By Date

Signature KQM p II\-((\ S|gnatureWM__l__ _L ! b /T
Printed Name Printed Name arQare+ ~aq /3 -
Company < C Company___ 4l C. A= T'mi
Reason L TG . v
_|Received By: - Date
i Signature / /
i Frinted Name Printed Name -
I Company Company. Time
Reason
Relinquished By: Received By: Date
Signature Signature / /
Printed Name Printed Name -
Company, Company, Time
Reason
Relinquished By: Received By: Date
Signature Signature / /
Printed Name Printed Name -
Company Company Time
Reason
Special Shipment / Handling / Storage Requirements:
* Note — This does not constitute authorization to proceed with analysis

LA/OR-0183-—-421

BOE-C6-0221730



